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DETAILED ACTION 

Claim Objections 

1. Claims 2-7 and 9-1 3 are objected to because of the following informalities: 

in regard to claims 2-7 the statements set forth in (d) is different in each claim, and with 
respect to claims 9-13 the statements set forth in (f) is different in each claim, thus 
causing confusion as to all d or all fare equivalent structural elements to all other d orf 
elements. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

3. Claims 1-4,7-10,13 and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Cluff (4,771 ,764). 

In regard to claim 1 , Cluff discloses a solar converter apparatus for converting 
incoming light to electricity (col.5; lines: 30-35) in Figure 1, comprising: 

a) a support structure (32) for floating on a liquid bath (34), the structure having: 
i) a substantially fixed relationship to an incoming light axis that is parallel 
to useful incoming light (col.4; lines: 39-51); 
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ii) motor (45) rotates an elevation rotation axis/moving mechanism at a 
fixed azimuth alignment angle (col. 4; lines: 63-68) from the incoming light 
axis, the support structure being rotatable/pivot about the elevation 
rotation axis (col.4; lines: 52-58), and 

iii) depicted in Figure 13 and 14 are guidance interface (32) features 
connecting the support structure/system of connecting rods to a guidance 
frame (63) that aligns the elevation rotation axis (64) at the fixed azimuth 
alignment angle to an azimuth of the source of incoming light/solar 
tracking, and that provide a rotation reference for the support structure 
(63) rotation about the elevation rotation axis (64) to align the incoming 
light axis with the source of incoming light/solar tracking (col.6; lines:40- 
47); 

b) depicted in Figure 1 is at least one photovoltaic conversion device (42) 
mounted within the support structure (32) and adapted for converting 
concentrated sunlight into electricity (col. 5; lines: 52-56); and 

c) a lens (33) coupled to the support structure for guiding light that is parallel to 
the incoming light axis in Figure 1 and is received over a receiving region (40) 
toward a conversion device (42) that is mounted within the support structure 
(32), the conversion device (42) having an active area/solar cells (43) that is 
smaller than an area of the receiving region (40) (col.1; lines: 56-60). 
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With respect to claim 2, Cluff discloses that the liquid bath (34) in Figure 1 , is a 
coolant that provides primary cooling of the conversion device (42) through thermal 
contact with an exterior of the support structure (32)(col.3; lines: 21-26). 

With respect to claim 3, Cluff discloses that the support structure (32) is a first 
support structure (32), and is disposed in contact with a liquid bath (34) in an array of 
support structures (40), substantially abutting adjacent support structures(40) that each 
have an elevation rotation axis parallel to and in a plane with the elevation rotation axis 
of the first support structure (32) in Figure 1 . 

With respect to claim 4, Cluff discloses that the light parallel to the incoming light 
axis that enters with uniform density across an entire surface of the lens exits the lens at 
angles/orienting with respect to the incoming light axis (col.1; lines: 56-69), an average 
of all such exiting light angles defining a light delivery axis, the light delivery axis having 
a significant non-zero angle with respect to the incoming light axis (col.4; lines: 66-69) in 
Figure 1 . 

In regard to claim 7, Cluff discloses that the incoming light axis is aligned with a 
light source elevation angle in Figure 1 , and the support structure (32) floats in a coolant 
bath (34) that has an average surface plane (iv) a device (43) mounting site within the 
support structure (32), upon which a photovoltaic converter device (46) is mounted, 
which during operation is below the coolant bath (34) average surface plane for all light 
source elevation angles within 45 degrees from vertical in Figure 13 oriented at 45. 

With respect to claim 8, Cluff discloses the method of collecting incoming light for 
conversion to electricity (col. 5; lines: 30-35), comprising: 
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a) mounting a conversion device (43) at a mounting site within a support 
structure (32) having an elevation rotation axis; 

b) coupling a lens (33) to the support structure (32) to concentrate and guide 
incident light arriving parallel to an incoming light axis toward the conversion 
device (43); 

c) floating the support structure (32) on a liquid bath (34); 

d) aligning the support structure (32) so that the elevation rotation axis (35, 45) is 
at an azimuth alignment angle with respect to a source of light energy (col.4; 
lines: 54-58); and 

e) rotating the support structure (32) about the elevation rotation axis to align the 
incoming light axis toward the source of light energy (col.6; line: 3-1 0). 

In regard to claim 9, Cluff discloses wherein the support structure (32), lens (33) 
and conversion device (43) are part of a first collection pontoon/floats and the liquid 
bath (34) is a coolant bath having an average surface plane in Figure 1 comprising: 
cooling the conversion device (43) primarily through thermal contact between the liquid 
bath (34) and an exterior of the support structure (32). 

With respect to claim 10, Cluff discloses the first collection pontoon/floats in an 
array (40) with adjacent collection pontoons/floats that each has an elevation rotation 
axis (45) parallel to and in a plane with the elevation rotation axis (45) of the support 
structure (32) of the first collection pontoon/floats (col.4; lines: 39-41 ). 
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In regard to claim 13, Cluff discloses positioning the conversion device (43) 
mounting site below the coolant bath (34) average surface plane for all light source 
elevation angles within 45 degrees from vertical as showing Figure 13. 

With respect to claim 14, Cluff discloses incorporating a light source direction 
sensor within each pontoon (col.4; lines:58-64). 

4. Claims 15-32 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Genequand et al. (4,238,246). 

In regard to claim 15, Genequand et al. discloses a lens device (11) for directing 
light to a solar energy collection device (col.3; lines: 6-9), the lens device (1 1 ) 
comprising an overall light-receiving region (1 1,19) configured to receive incident light 
along predefined paths in Figure 1, the overall light-receiving region (1 1,19) including a 
plurality of light-receiving sub regions/slats (39) that each receive incoming sub 
region/slats (39) light with a predefined relative density distribution along predefined 
paths (Figure 1), wherein each sub region/slats is configured to disperse the incoming 
sub region light with substantially uniform density over an entirety of a corresponding 
finite energy collection target region (col.2; lines:17-22). 

With respect to claim 16, Genequand et al. further discloses that the predefined 
paths for received light are all substantially parallel (as shown in Figure 1) to a single 
received-light axis, and the predefined relative density distribution of the received light 
for each sub region is substantial equality over an entirety of the sub region (Figure 1 ). 

In regards to claim 1 7, Genequand et al. further discloses that the lens is a 
secondary lens configured to receive light incident to a first portion of the lens (11,15) 
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that is substantially non-parallel (Figure 1) to light received incident to a different second 
portion of the lens (1 1 ,1 7). 

With respect to claim 18, Genequand et al. discloses each sub region (39) has 
borders (13) that are substantially parallel to a corresponding border of the energy 
collection target region/inner conduit (27) (col.3; lines: 6-9). 

With regard to claims 19-21, Genequand et al. discloses a plurality of different 
sub regions (39) that are each configured to direct light arriving along an expected path 
as shown in Figurel toward a corresponding different sub target/axis (A) that is a 
portion less than a whole of the energy collection target region (27). There are two 
different sub regions (15,17) that are not adjacent in a length direction direct light to two 
different corresponding sub targets (31,27) that are adjacent in the length direction 
(Figurel ). With respect to claim 21 , he discloses that there is a plurality of discontinuous 
sub regions (39) (col.2; lines: 42-43) configured to direct expected incident light toward 
a specific common sub target/axis A that is a portion less than a whole of the energy 
collection target region/inner conduit (27) (col.3; lines: 7-9). 

With respect to claims 22 and 23, it has been anticipated by Genequand et al. 
that each sub region is a tile/ slide assemblies (15,17), and adjacent tiles/ slide 
assemblies (15,17) are offset from each other with respect to an expected shadow line 
(col.2; lines: 17-22). Wherein each sub region is a tile/ slide assemblies (15,17) and 
each tile/slide assemblies (15,17) includes a plurality of Fresnel facets/slats (39) (col.2; 
lines: 39-42). 
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With respect to claims 24-26,Genequand et al. discloses each sub region/slide 
assembly (19) is a tile having a length that is L T times a length of the energy collection 
target region/ inner conduit (27) and a width that is W T times a width of the energy 
collection target region/ inner conduit (27), and L T is not equal to W T . The W T of the lens 
is less than unity/a fraction of the total width, and light entering each sub region/slide 
assembly (19) in parallel diverges such that the light as shown in Figure 1 is distributed 
substantially uniformly across a full corresponding greater width of the energy collection 
target region/ inner conduit (27) as shown in Figure 1. 

With respect to claims 27 and 28, Genequand et al. discloses a method of 
directing light to a solar energy collection device (col.1 ; lines: 21-29) to reduce 
inefficiencies caused by shadowing a portion of an overall light receiving region that is 
configured to direct such light to a solar energy collection device target (col.2; lines: 17- 
24), the method comprising: 

(a.) configuring a lens (1 1) to direct light incident on an overall light-receiving 
region toward a solar energy collection device target region/inner conduit (27) 
having a finite extent that is substantially smaller than the overall light-receiving 
region/outer conduit (31 ); 

(b.) configuring a plurality of light-receiving sub regions (39) of the overall light- 
receiving region to each individually receive light along expected paths (Figure 1) 
with an expected relative intensity distribution over such sub region (39); and 
(c.) configuring each of the light-receiving sub regions (39) to disperse such 
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received light with substantially uniform density over substantially an entirety of 
the solar energy collection device target region/inner conduit (27). 
(d.) the lens (1 1) is configured to receive light substantially parallel to an 
incoming light axis over the overall light-receiving region (23), the expected paths 
for each sub region (39) are substantially parallel to the incoming light axis, and 
the expected relative intensity distribution over each sub region (39) is 
substantially uniform (Figure 1). 

With respect to claim 29, Genequand et al. discloses each sub region (39) to 
have borders (13) that are substantially parallel to a corresponding border of the energy 
collection device target (27). 

In regard to claims 30 and 31, Genequand et al. discloses a multiplicity of 
different discontinuous sub regions/slats (39) within each sub region (39), and e) 
configuring each of the sub regions/slats (39) to direct light incident thereon, following 
the expected path for the corresponding sub region (39), toward a corresponding 
different specific sub target/axis A (col. 2; lines: 52-55) that is a portion less than a 
whole of the energy collection device target (27). 

With respect to claim 32, Genequand et al. discloses that each sub region is a 
tile/ slide assemblies (15,17) and each tile/slide assemblies (15,17) includes a plurality 
of Fresnel facets/slats (39) (col.2; lines: 39-42). 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

6. Claims 5,6,11, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cluff (4,771 ,764) in view of Genequand et al. (4,238,246). 

In regard to claim 5, Cluff discloses the solar converter apparatus with a lens 
(Figure 1) as in claim 1 above, but fails to disclose the receiving region of the lens with a 
shadow toleration mechanism. 

Genequand et al. discloses a photovoltaic conversion device (col.1; lines: 31-36) 
with a Fresnel lens (col.1; lines: 39-49), and further discloses the receiving region of the 
lens (1 1) with a shadow toleration mechanism (col. 2; lines:6-23) that coordinates light 
entering through the lens with target photovoltaic conversion device to avoid 
substantially non-uniform illumination of operating photovoltaic conversion devices due 
to such shadowing. Genequand et al. teaches that in order to obtain greater 
concentration of solar energy adjacent to the Fresnel lenses on each side, as set of 
reflective slates termed a slide assembly so as to reflect incident solar rays onto the 
same focus as the focus of the Fresnel lens, and are spaced from each other in such a 
way so as to not shadow the adjacent slide which is inclined at a slightly different angle 
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(col. 2; lines: 1 1-23). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the Fresnel lens as a set of slats inclined at an angle 
of Genequand et al. to the solar conversion device of Guff in order to obtain greater 
concentration of solar energy. 

In regard to claim 6, Cluff discloses the solar converter apparatus with a lens 
(Figure 1 ) as in claim 1 above, but fails to disclose a plurality of sub regions of the lens 
to target photovoltaic conversion device. Genequand et al. discloses a photovoltaic 
conversion device (col.1; lines: 31-36) with a Fresnel lens (col.1; lines: 39-49), and 
further discloses a plurality of sub regions/slats (39) of the lens that each receive light 
substantially parallel (Figure 1 ) to the incoming light axis over a corresponding receiving 
sub region/slats (39), wherein each sub region/slat (39) is configured to disperse the 
received light substantially uniformly over an entire surface of at least one 
corresponding target photovoltaic conversion device/ inner conduit (27). Genequand et 
al. teaches that in order to obtain greater concentration of solar energy adjacent to the 
Fresnel lenses on each side, as set of reflective slates termed a slide assembly so as to 
reflect incident solar rays onto the same focus as the focus of the Fresnel lens, and are 
spaced from each other in such a way so as to not shadow the adjacent slide which is 
inclined at a slightly different angle (col.2; lines: 1 1-23). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to incorporate the Fresnel lens 
as a set of slats inclined at an angle of Genequand et al. to the solar conversion device 
of Cluff in order to obtain greater concentration of solar energy. 
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In regard to claim 1 1 , Cluff discloses the solar converter apparatus with a lens 
(Figure 1 ) as in claim 8 above, but fails to disclose light delivery axis of the lens. 

Genequand et al. discloses a light delivery axis (Figure 1 ) and has an angle with 
respect to the incoming light axis that is equal to an average angle of light exiting the 
lens when such light entered the lens parallel to the incoming light axis and uniformly 
distributed over an entire surface of the lens (Figure 1). Genequand et al. further 
discloses in his Figure the lens to have the light delivery axis at a significantly non-zero 
angle with respect to the incoming light axis. Genequand et al. teaches that in order to 
obtain greater concentration of solar energy adjacent to the Fresnel lenses on each 
side, as set of reflective slates termed a slide assembly so as to reflect incident solar 
rays onto the same focus as the focus of the Fresnel lens, and are spaced from each 
other in such a way so as to not shadow the adjacent slide which is inclined at a slightly 
different angle (col.2; lines: 1 1-23). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to incorporate the Fresnel lens as a set of slats 
inclined at an angle of Genequand et al. to the solar conversion device of Cluff in order 
to obtain greater concentration of solar energy. 

In regard to claim 12, Cluff discloses the solar converter apparatus with a lens 
(Figure 1 ) as in claim 8 above, but fails to disclose a multiplicity of receiving sub regions 
that receive light and disperse the light uniformly over the entire surface of the target 
conversion device. 

Genequand et al. discloses the lens (1 1) has a light receiving region, further 
comprising a multiplicity of receiving sub regions/slats (39) (col. 3; lines: 32-38) that 
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each receive light arriving parallel to the incoming light axis, and that each disperse 
such received light substantially uniformly over an entire surface of a target conversion 
device/ inner conduit (27). Genequand et al. teaches that in order to obtain greater 
concentration of solar energy adjacent to the Fresnel lenses on each side, as set of 
reflective slates/multiplicity of sub regions (termed a slide assembly) so as to reflect 
incident solar rays onto the same focus as the focus of the Fresnel lens, and are spaced 
from each other in such a way so as to not shadow the adjacent slide which is inclined 
at a slightly different angle (col.2; lines: 1 1-23). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to incorporate the Fresnel lens as a 
set of slats inclined at an angle of Genequand et al. to the solar conversion device of 
Cluff in order to obtain greater concentration of solar energy. 

7. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Genequand et al. (4,238,246) in view of Hein et al. (4,139,286). 

Genequand et al. discloses a solar tracking apparatus with concentrating lens 
(col. 1; lines: 5-10), but fails to disclose primary and secondary lens. Hein et al. 
discloses a solar tracking apparatus with concentrating lens (col. 1; lines: 34-40) and 
further discloses a primary lens (10) between the secondary lens (16) in order to collect 
a source of solar energy/parallel beam of rays (20) as shown in Figure 1 (col. 4; lines: 
37-41 ). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the secondary and primary lenses of Hein to the solar tracking 
apparatus of Genequand et al. in order to collect a source of parallel beam of solar rays. 
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Conclusion 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asha Hall whose telephone number is 571-272-9812. 
The examiner can normally be reached on Monday-Thursday 8:00-6:30PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786 r 9199 (IN USA OR CANADA) or 571-272-1000. 
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